Atlastin-1 regulates dendritic morphogenesis in mouse cerebral cortex.
Hereditary spastic paraplegias (HSPs) are human genetic disorders characterized by lower extremity spasticity and weakness. Mutations in atlastin-1 (ATL1) have been identified in patients with HSP SPG3A. However, the function of ATL1 in the mammalian brain remains unclear. Here, we found that expression of ATL1 mRNA was restricted in the deep layer of mouse cerebral cortex during the early development. We examined ATL1 functions by delivering its plasmids to the upper layer cortical neurons using in utero electroporation. The effects of ectopic expression in the pyramidal neurons were determined both in culture and in situ at postnatal stages of neocortical development. In cultured cortical neurons, overexpressing ATL1 increased dendrite growth and arborization, whereas HSP-associated mutant R217Q, which is devoid of GTPase activity, had no such effects. Consistent with this, in vivo expression of wild type ATL1, but not of the mutant R217Q, increased dendritic growth of the cortical neurons. This suggests that the role of ATL1 on dendritic morphogenesis depends on its GTPase activity. The expression of ATL1 and R217Q did not affect the migration of cortical neurons. These results indicate that ATL1 regulates dendritic morphogenesis, which may provide new insights into the neuropathogenic mechanism of hereditary spastic paraplegia SPG3A.